Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.021; wR factor = 0.062; data-to-parameter ratio = 13.6.
The title compound, [CuBr(C 12 À anions (phen is 1,10-phenanthroline). The Cu atom is five-coordinated in a distorted trigonal-bipyramidal geometry by two phen molecules and one bromide ligand, which coordinates in the equatorial plane at a distance of 2.5228 (4) Å and lying along with the Cu and the amide N atoms on a twofold rotation axis. The two axial Cu-N distances [1.9926 (15) Å ] are slightly shorter than the two equatorial Cu-N bonds [2.0979 (15) Å ]. The structure is stabilized by a weak C-HÁ Á ÁN hydrogen bond, with a cyanide N atom of the dicyanamide ligand as an acceptor, andinteractions between nearly parallel phenyl and pyridine rings of two adjacent phen molecules [centroid-centroid distance = 3.589 (1) Å ], and between electrons of the dicyanamide anion and the pyridine ring [NÁ Á ÁCg(pyridine) = 3.511 (3) Å ; C-NÁ Á ÁCg(pyridine) = 80.2 (2) ].
Related literature
For structures containing [Cu(phen) 2 Br] + cations, see: Murphy et al. (1998) ; Parker et al. (1994) ; Lu et al. (2004) . For pentacoordinated Cu(II) in [Cu(L) 2 dca]Y complexes [L = 1,10-phenanthroline (phen) and 2,2 0 -bipyridine (bpy), Y is a monovalent anion], see: Potočň á k et al. (2005, 2006, 2008a,b) . For -interactions, see: Janiak (2000) . For the parameter, see: Addison et al. (1984) . For a description of the Cambridge Structural Database, see: Allen (2002) . For reference bond lengths, see : Jolly (1991) .
Experimental
Crystal data [CuBr(C 12 Table 1 Hydrogen-bond geometry (Å , ). (Parker et al., 1994) (the twofold axis passes through chlorine atoms of the chloride and perchlorate anions, respectively) which are isostructural to (I). Structures of other [Cu(phen) 2 Br]Y complexes are described by Murphy et al. (1998) . The structure of (I) is formed by [Cu(phen) 2 Br] cations and dca anions. The structure of the cation consists of two phen molecules and one bromide ion coordinated to a copper(II) atom in a five-coordinate distorted trigonal bipyramidal geometry as evidenced by the τ parameter of of Addison et al. (1984) ; the value being 70.9 (69.6 and 94.0 for (II) and (III), respectively) (the τ parameter is 100 for an ideal trigonal bipyramid and 0 for an ideal square pyramid). Each of the two phen molecules possesses one nitrogen atom (N20) occupying an equatorial position and one nitrogen atom (N10) coordinated in an axial position. The two axial Cu1-N10 bonds are almost collinear (Table 1) and are shorter by 0.105 Å than the two equatorial Cu1-N20 bonds, which is a feature generally observed for compounds with [Cu(phen) 2 X] + cations (Murphy et al., 1998 , Lu et al., 2004 , Parker et al., 1994 , Potočňák et al., 2005 , Potočňák et al., 2008a . Aromatic rings of phen molecules are nearly planar; the largest deviation of atoms from their mean planes is 0.112 (2) Å and the bond distances and angles are normal. The bromide ion occupies the third equatorial position at a distance of 2.5228 (4) Å, which is slightly longer than corresponding distances observed in other [Cu(phen) 2 Br]Y complexes (Murphy et al., 1998 , Parker et al., 1994 .
Each distinct [Cu(phen) 2 Br] cation has a separate dca anion, which is settled under the umbrella of the copper and the two phenanthrolines. The N cyanide ≡C (1.145 (3) Å) as well as the N amide =C distance (1.288 (4) Å) are usual for triple N≡C (1.15 Å) and double N=C (1.27 Å) bonds (Jolly, 1991 supplementary materials sup-2
The structure of (I) is stabilised by a weak C-H···N hydrogen bond with cyanide N2 atom as acceptor (Table 3 ). The next stabilization comes from two kinds of π-π interactions (Janiak, 2000) . There are face to face π-π interactions between nearly parallel phenyl and pyridine rings of two adjacent phen molecules (Fig. 2) as evidenced by the distance of Cg(phenyl)-Cg(pyridine) i = 3.589 (1) Å and by the angle between phenyl ring normal and vector connecting the two centroids of 9.48°( i = 1.5 -x, 1.5 -y, 1 -z). The next type of π-π interaction is an interaction between π electrons of the dca anion and the pyridine ring. This interaction is described by the C2-N2···Cg(pyridine) angle of 80.2 (2)° and by the N2···Cg(pyridine) distance of 3.511 (3) Å (Fig. 3) .
The title compound was prepared by chance during our attempts to prepare [Cu(phen) 2 (dca)]Br compound. Crystals of (I)
were prepared by mixing a 0.1 M aqueous solution of CuBr 2 (5 ml; 0.5 mmol) with a 0.1 M ethanolic solution of phen (10 ml; 1 mmol). To the resulting dark green solution, a 0.1 M ethanolic solution of NaN(CN) 2 (5 ml; 0.5 mmol) was added (all solutions were warmed before mixing). After a few days, green crystals were filtered off and dried in air.
Refinement
Anisotropic displacement parameters were refined for all non-H atoms. H-atoms were positioned geometrically and refined as riding atoms, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C). 
